Abstract: Learning styles is a term used to refer to the methods of gathering, processing, interpreting, organizing and thinking about information. Students have different learning styles, which is the reason for the diversity seen in classrooms in regards to how students acquire information. Claxton and Murrell had divided the learning styles into the following four categories: personality models, information-processing models, social-interaction models, and instructional preferences models. VARK (an acronym for Visual, Aural, Read/write and Kinesthetic, different way of learning styles) is a learning inventory categorized into the 'instructional preference' modal. Many studies were done using the VARK inventory among the medical education but the preferred mode of learning was variable in different parts of the world. The relationship of age, gender and academic performance with the mode of learning was also not consistent. So this article tried to conclude the preferred mode of learning and relationship of mode of learning with gender and other factors by analyzing the previous studies done using VARK questionnaire among the medical students in daily teaching and learning environment. Pub Med and Google Scholar were used as a search engine to find the article. Altogether 20 full text research papers were retrieved and reviewed. In the most of part of the world the studies showed that multimodal learning style was the predominant one over unimodal. Further in multimodal quadmodal was the most preferred one followed by other presentation. In the unimodal presentation most preferred one is kinesthetic type of learning along with visual, aural and read write in less extent. Age factors had no lucid relationship with the learning style though some variations were observed with age.This review was expected to be useful as scientific evidence in the field of medical education and also as a reference for further research.
Introduction
Medicine is not only a science of factual knowledge about health and disease, rather It is a systematized knowledge of the human body in health and disease along with sociological side of medicine, which is so intricate, so vast and comprehensive, that it actually embraces almost every sphere of human activity [1] . It is considered that history of medical education began with the ancient Greeks' method of rational inquiry. Apprenticeship training in monastic infirmaries and hospitals dominated medical education during the early middle Ages. A medical school in anything like its present form, however, did not evolve until the establishment of the one at Salerno in Italy between the 9th and 11th centuries [2] . It was not until the mid -19 th century that an ordered pattern of science-oriented teaching was established which was based upon teaching, where the student mostly listens, rather than participating activity where the student is more investigative [3] . Later medical education eventually developed into a process that involved four generally recognized stages: premedical, undergraduate, postgraduate, and continuing education. Medical schools usually begin their work with the study of the structure of the body and its formation: anatomy, histology, and embryology. Concurrently, come studies related to functioni.e., physiology, biochemistry, pharmacology, and, in many schools, biophysics. After the microscopic study of normal tissues (histology) has begun, the student is usually introduced to pathological anatomy and microbiology [4] . Every teaching methodology has its pros and cons. Effective lectures combine the talents of scholar, writer, producer, comedian, showman and researcher in ways that contributed to students learning as well stated by McKeachie [5] . Dr. Malcolm Knowles' theory about adult learning is widely accepted and is based on the principle that learning should be "learner-centered". As adults learn, they move from a dependent state to one that is more self-directed. One way to encourage students' active involvement in their education is to give them tools to help them become better learners regardless of the setting in which they are learning. One tool that can be used to facilitate this is a learning style inventory [6] . The teachers can address learner's needs by utilizing a variety of teaching methods and teaching styles so that learners are exposed to both familiar and unfamiliar ways of learning, ultimately giving learners multiple ways to excel [7] .
Learning styles is a term used to refer to the methods of gathering, processing, interpreting, organizing and thinking about information. Students have different learning styles, which is the reason for the diversity seen in classrooms in regards to how students acquire information. Claxton and Murrell had divide the learning styles into the following four categories: personality models, information-processing models, social-interaction models, and instructional preferences models. The personality models examine a person's personality characteristics such as introversion vs. extroversion. This gives the student information on how they are likely to react to information and situations. The informationprocessing models focus on how students take in and process information. It determines, for example, if the person learns in a serial manner or by looking at the whole concept. The socialinteraction models determine how a student reacts and behaves in the classroom. This model, for example, can be used to determine if a student is motivated by grades or by interest in material content. Finally, the instructional preferences models differentiate students by the way in which they best acquire information. For example, does the student learn best by listening, reading, visualizing or experiencing [8] ? There have been various models developed to explain different learning styles including Kolb's Learning Inventory, Gardner's Multiple Intelligence Theory. The Kolb model has been criticized for not applying to all situations, for paying insufficient attention to the process of reflection, and the relationship of learning processes to knowledge [9, 10] . In fact, a literature review identified 71 different theories of learning styles [11] . This review identifies researches undertaken by using 'Instructional preference model' within the everyday learning environment which are found to have more immediate practical relevance [7, 12] .
VARK (an acronym for Visual, Aural, Read/write and Kinesthetic, different way of learning styles) is a learning inventory categorized into the 'instructional preference' modal [6] . Developed in 1987 by Neil D. Fleming, an educator for more than forty years, the VARK inventory was developed in an effort to improve faculty development and to help students become better learners ( Figure 1 ). Visual (V) learners process information best if they can see it. Graphs, flow charts and pictures are helpful to them. Aural (A) learners like to hear the information and process information best by listening to lectures, attending tutorials and using tape recorders to play back learning sessions. The "R" (read/write) learners like to see the written words. They like to read text and take notes verbatim and reread these over and over again. Finally, kinesthetic (K) learners like to acquire information through experience and practice, and prefer to learn information that has a connection to reality. The additional "multimodal" category encompasses the students who fall into more than one sensory modality of any combination (Bi, Tri or Quad modal) [6, 13] . Use of VARK inventory among thousands of college-aged students suggest that auditory and kinesthetic modes of learning predominate in the general population of college students [14] . But precise conclusion about teaching learning activity about medical students was not concluded.
Recent research indicates that students' learning styles and approaches to study may have a significant bearing on their academic success [15] . Some studies had suggested that becoming aware of their learning style helps students learn, as students perceive that 'the intervention 'was useful in improving their learning. There was less agreement among students that knowing their learning style helped their performance in exams [16, 17] . The questionnaire can motivate teachers to move from their preferred mode(s) to student's preferred mode (s). In so doing, they can reach more students because of the better match between teacher and learner styles [18] . Studies done using the 'VARK model' were used in the present study because it was accompanied by study strategies for each style; it could help in formulating teaching strategies; and finally due to its simplicity and reliability [19] . Many studies were done using the VARK inventory among the medical education but the preferred mode of learning was variable among the medical students in different parts of the world. The relationship of age, gender and academic performance with the mode of learning was also not consistent. So this article tried to conclude the preferred mode of learning and relationship of mode of learning with gender and other factors by analyzing the previous studies done using VARK questionnaire among the medical students in daily teaching and learning environment. This review was expected to be useful for the field of medical education where the researches were not done using VARK to understand the preferred mode of education. The conclusion of this review could be taken as a reference for teaching and learning activity along with for further research using VARK inventory and also to compare the outcome of result regarding teaching and learning activities of medical students.
Material and Methods
The idea of this study came from the daily involvement in teaching learning activities in BP Koirala Institute of Health Sciences (Dharan, Nepal). Authors personally observed variable learning preference among the undergraduate students in same institute, which provoke the idea about knowing the trends in literature. Further, experts in the medical education were consulted to design the study. This study identified researches undertaken within the everyday learning environment using VARK learning inventory. Since the development of VARK inventory for determining the preference learning style, ample amount of researches were done in various field of education including medical education. Study was designed by searching the articles using the key word: VARK, Medical education or Medical student and Learning style, within fifteen year range of time period. PubMed and Google Scholar were used as a search engine to find the article. Full text articles were retrieved by requesting the publication journal and by using HINARI from the institute. Altogether 20 full text research papers were retrieved from search engine. All the research papers were analyzed by taking into account of main objective, subject's characteristic (age, gender and level of medical education: preclinical, clinical, post graduate), and different modes of learning with the help of educational expert of Department of medical education. UG -undergraduate, PG -post graduate, V -visual, A -aural. R -read/write, K -kinesthetic, 'M' -male, 'F' -female, (P) -preclinical, (C) -clinical.
Review and Discussion
Most preferred VARK modals (Table 1) There is a trend in University teaching to instruct all students in the same way (i.e., a straight lecture format). Educators use this lecture format because of the relative ease of information passing, the need to cover the content, a long history of traditional lecturing and perhaps due to their own preferences in learning. The results of the VARK questionnaire should convince teachers to use multiple modes of information presentation. This may require instructors to stray from their own preferred modes of teaching and learn to use a variety of styles, which will positively affect learning [20] . All the physically unimpaired students tend to use all their senses to receive and process information that passed to them. There is a possibility that multi-modal learners have the advantage compared to unimodal learners, which gives them a better chance for the admission into medical schools [21] . Neuroscience research has also revealed that significant increases in learning can be accomplished when the learning environments cater to their predominant learning styles. This is known as the "meshing hypothesis" [22] . According to the VARK website, of the 45,826 respondents (general population), 27.8% are kinesthetic, 27.4% read/write, 24.5% aural, and 20.5% visual [23] . A cross sectional study done by Kharb et al on 100 first semester medical students of India showed that 61% of the students had multimodal VARK preferences. Among them bimodal (41%) dominated over trimodal (14%) and quadmodal (6%) ways of information presentation. Among the respondent who had unimodal learning preference (39%), The most common unimodal preference was kinaesthetic, followed by visual, auditory and read and write [19] . Kinesthetic (K) learners like to acquire information through experience and practice, and prefer to learn information that has a connection to reality [13] . Later statement was proved by exploring the preferred teaching methodology which was key work done in this study. Most of the students choose practical and dissection as a preferred mode and lecture and tutorial as a least preferred mode of teaching. A positive correlation (Pearson's correlation coefficient, r=0.752) was observed between the preferences of the VARK modes and the preferred teaching learning methods [19] . Similar findings were shown by study done by Baykaarn and Nacar among the 155 medical students of Turkey by using Turkish version of VARK questionnaire which showed that unimodality preference was 36.1% (23.3% were kinesthetic, 7.7% were auditory, 3.2% were visual, and 1.9% were read-write learners) and multimodality was 63.9% (30.3% were bimodal, 20.7% were trimodal and 12.9% were quadmodal) [24] . In conclusion both of the study mentioned had similar preferences in unimodal and multimodal learning style. Study done by Ramirez amomg 312 undergraduate students from different classes showed predominant learning modal as multimodal in 68.9% and unimodal in about 35% with Kinesthetic learning as a predominant presentation [25] . Study done by Breckler et al among undergraduate and graduate students showed that about 60% of students were multimodal learners and 40% were unimodal learners. The K learning preference was the most common unimodal learning preference [16] . Similar findings were also seen by Hamouzadeh et al among the medical students of Teharan, by J. Ubah among Nigerian medical students and by Sinha et al among final year medical student of Malaysia and by Choudhary and Dullo among Indian students [20, [26] [27] [28] .
Since major way of learning was multimodal, this implies that most of the students learn effectively as long as the teaching methods include a blend of activities that stimulate the visual, aural, read-write and the kinesthetic sensory modalities. The increasing use of multimedia in teaching can provide opportunities for presenting multiple representations of the content (text, video, audio, images and interactive elements) to cater more effectively to the diverse learning styles of the students. Since the preferred unimodal presentation was kinesthetic, thus most students may benefit from active learning strategies over the traditional lecture format. Active learning strategies reach all types of learners in the multiple schemes (visual, auditory, reading/writing, and kinesthetic). The variations in the learning preferences of the medical students from different countries could be explained on the basis of the differences in the teaching methodologies which are being used at the premedical level and the exposure to the hands on clinical experiences in the first year of the medical curriculum [19] .
The study done by Lujan et al among 166 first year medical students of Wayne state University of Medicine showed that 36.1% of the students preferred a single mode of information presentation. Among these students, 5.4% preferred visual, 4.8% preferred auditory, 7.8% preferred reading and writing, and 18.1% preferred kinesthetic learning. In contrast, most students (63.8%) preferred multiple modes [2 modes (24.5%), 3 modes (32.1%), or 4 modes (43.4%)] of information presentation [18] . Study done by Dobson among medical students showed that most common method of learning was quadmodal (VARK) followed by unimodal (A) [29] . Similar findings were also observed by Choudhary and Dullo [20] .
The study done by Whillier et al among 407 (41.4% females) full-degree, undergraduate, and postgraduate students enrolled in an Australian chiropractic program (year 1 to 5) showed that majority (56.0%) of the students were found to be multimodal learners with most of them appeared to have kinesthetic preference. The outcome of this study also indicated that both (multimodal and unimodal) presentations did not change over the course of study [30] . The study by Turner et al also identified the similar result regarding learning preferences of pediatric residents using VARK and the Kolb Learning Style Inventory. They showed a significant preference for kinesthetic learning (p<0.01), which also was represented as an interactive learning style preference on the Kolb inventory (p<0.01). Of the 50 residents, 90% were Kinesthetic, 76% Read/ Write, 66% Aural, and 62% Visual, and 80% were multimodal [31] .
Study done by Shenoy et al among the 200 junior resident (98 male and 102 females) of India was found to be very important due to its observation in three aspects: it assessed the learning style preferences, assessed gender difference and correlate the academic grade to the preferred learning style. Of the total students, 29.3% students (23 males and 26 females) preferred the unimodal learning and 70.7% students (74 males and 78 females) preferred the multimodal learning. Among the multimodal learners, 25% students preferred the bimodal learning, 24.3% preferred the trimodal learning and 50.66% preferred the quadmodal learning. Most common unimodal presentation was auditory like the study of Dobson and unlike most of other study where most common unimodal presentation was Kinesthetic [32] . This might be due to the fact that the students had come to terms with the teaching style which was adopted and which was predominantly didactic lectures as the authors claimed.
Study done by El Tantawi among 57 postgraduate dental students of Egypt showed that Only 26.3 percent of the students had a single dominant learning preference, while 73.7 percent had multiple learning preferences in different combinations. The most prevalent learning style preference among students was multiple: a combination of all four styles -VARK (31.6%), followed by a combination -ARK (14%). This was followed by Auditory and Kinesthetic as single dominant learning preferences (10.5% for each) [33] . The high score of kinesthetic presentation among dentist was rationalized by the fact that they began their clinical training and then settled into professional life, which is dominated by manual activity and accumulating experiences by contact with each new patient. Study done by Johnson among 74 first year medical students of USA had also found that majority of students prefer to learn from multimodal presentation [34] . Similar result was also observed by A. Kumar [35] and V. Marcy [6] . Study done by Marcy among First-year Emory University Physician Assistant students (n=18). Thirteen of the students fell into the multimodal category, four fell into the read/write category and one person fell into the kinesthetic category.
Study done by Slater et al. among the first year medical students of Wayne State University observed that both male (56.1%) and female (56.6%) students reported a preference for learning that utilizes multiple sensory modalities over unimodal learning (43.9% of male students and 43.3% of female students). Quadmodal type of presentation was the most preferred for both genders [21] . This was not surprising observation because all physically unimpaired students are supposed to be multimodal, using all their senses to take in information at any given time.
Learning style and level of medical education
Teaching by Didactic type of lecture activity plays major role in Secondary education in schools, encouraging students towards auditory and read/write learning styles while Advanced Level examination is a norm-referenced competitive examination which determines entry to the universities. According to Samarakoon et al., first year medical students would be expected to favour auditory and read/write learning styles and strategic learning, while final year students would be expected to switch to multimodal learning styles with greater emphasis on deep learning [36] .
Study done by Johnson among 74 first year medical students of USA had tried to compare the learnign preferences of undergraduate students on the basis of way they were recruitment in medical college (regular vs alternate and alternate listed students were supposed to be academically challenged students). The students who matriculated from the alternate list had significantly different learning modes in several key areas from regular admission medical students. First, they were less likely to have a preference for multimodal learning than regular admitted medical students. Second, the larger number of auditory learners were found in the alternate group compared with traditional medical students. The alternate list learners were less likely to signify a preference for learning through presentations of visual information than typical medical students. On the basis of this result Visual materials for medical learning such as diagrams, photographs, and video clips that demonstrate procedures might not be effective for at-risk learners as intended by the educator. Conversely, courses that utilize manipulation, interaction, and active learning might have a greater likelihood of benefiting learners who experience academic challenge [34] .
Study done by Samarakoon et al. (2013) among the different categories of medical student (first year, final year and post graudate) of Sri Lanka found that mode of learning was not consistent among the three groups. The majority of first year (69.9%) and final year students (67.5%) had multimodal learning styles, while among postgraduates, the majority were unimodal (52.9%) learners. The proportion of unimodal learners was statistically similar between preclinical and clinical students (p=0.79) while postgraduates were statistically more likely to be unimodal learners compared to the undergraduates (p=0.019). Among the undergraduate unimodal students majority were auditory learners while in postgraduate majority were kinesthetic learners [36] . Pre-university education is often supplemented with private tuition classes and or larger lecture based classes which gets its credibility after successful performance in medical entrance examination which might be the cause of having auditor learners. Postgraduate training is largely based on the job training, with very little didactic learning. It could be the reason that postgraduate trainees would favour kinesthetic learning styles instead of auditory. Dramatic shift from multimodal to unimodal learning in postgraduate students was not well justified by the author but it was assumed that due to lack of time in clinical schedule and lack of didactic learning might be responsible for such type of shift. Need to compete for grade for undergraduate students unlike the postgraduate students might be the cause of such type of difference in unimodal leaning style as evidenced by the study done by Aaron in USA [37] . Unlike these reports the study done by whillier et al among 1st year to 5th year chiropractic students showed that neither multimodal style nor unimodal style varied in subsequent year. Though this different finding was not justified by the author it might be due to the fact that chiropractic is a very hands-on profession, which would appeal to kinesthetic learners, who, thus, would then remain motivated throughout their training and is nearly similar in pattern of curriculum, which caused the student to follow what they took initially [30] . Further researches should be done to understand the shifting of learning style in different level of medical education.
Learning style and age
Age was considered as a factor for shifting of the learning method from one to another. Study done by Samarakoon reasoned the shifting of postgraduate student form multimodal to unimodal due to difference in age between undergraduate and postgraduate students which was around seven year [36] . While the study done by Whillier et al showed no significant difference between unimodal and multimodal learning styles from first year to fifth year. But there was significant difference in preferences for visual and read/write type of learning style as the age increases [30] . These results were just opposite as we compare the findings of the study done by Murphy et al. (among undergraduate dental student) and by El Tantawi (among postgraduate dental students). The age difference of the sample subjects of those two studies was around 5 year. This comparison showed that preferences for Kinesthetic and Aural increases as subjects were older and Visual and read/write presentations were decreasing in same pattern [33, 38] . Though we could not find the solid statement to justify this contrary effect, but differences in subjects characteristics might be responsible for this difference. In the former one (by Whillier et al) subjects were from medical stream while in later case (Murphy et al., El Tantawi) subjects were from dentistry stream. Whether the difference in learning style was due to different level of medical education or due to increasing age was not clear so it necessitated the further research by taking account the both factors.
Learning style and gender
Debate regarding a gender gap in math and science is older one. This debate is further inflamed by questions regarding "innate differences" between males and females and theories that claimed that women were biologically incapable of reason [39] . However, despite the passions and political correctness , these are important questions that must be addressed by the academic community if we are to provide quality education [40] . There is a large body of literature available on gender differences in learning. It has been reported that males have a preference for rational evaluation and logic, whereas females use "elaborative" processing in which they tend to seek personal relevance or individual connections with the material being taught [41] . In addition, males are more achievement oriented, while females are more socially and performance oriented [42] .
Study done by Mon et al. among 98 Malaysian preclinical students (33 male and 65 female) showed that more percentage of female prefer multimodal presentation while for male it was unimodal. In addition, female students had more diverse preferences than male students by having 10 out of the other 11 possible combinations in multimodal learning style, whereas the male students only had 5 out of the 11 combinations. In this study, there was no significant gender difference in the percentages of males and female students who preferred unimodal and multimodal styles of information presentation (P=0.263; α=0.05) [43] . Study done by Baykarn and Nacar also cocluded that learning styles did not differ between male and female students (p>0.05) [24] . Similar conclusion was made by El Tantawi and Shenoy et al. [32, 33] .
Similar to the study of Mon et al., study of Kharb et al. showed that learning style preferences in females were more variable than in males. VR and AR bimodal combination were only found in females. It was also observed that a significantly higher number of female students preferred the auditory mode of the learning style as compared to the males; whereas a significantly higher number of male students preferred the kinaesthetic mode (p value <0.05). In same study when the students were asked to choose the preferred mode of teaching-learning activity, among the female students, the second most preferred methodology was lectures, whereas the male students preferred self study following practicals/dissections as a first choice for both genders [19] . Similar types of preferences were also observed among final year medical students of Nigeria by J. Ubah [27] . This difference could be explained by the fact that higher numbers of female students had a preference for auditory and visual modalities. This indicated that the choice of the teaching methodologies was affected to a certain extent by the learning styles of the students. study done by Choudhary and Dullo to assess gender differences in learning style preferences among undergraduate physiology students of medical college Kota found that in contrast of females (75.27%), the majority of males (92.98) preferred multiple modes of information presentation. As compared to males (7%) the females (23.72%) preferred information to be presented in a single mode. It shows a significant variation between genders for both unimodal and multimodal type of presentations (p<0.05) [20] . Such significant difference in learning style preference between gender was also observed by the study of Ubah J [27] .
A study done by Wehrwein et al. comparing the learning style between the students of two genders from Michegan State University showed that 54.2% of females and only 12.5% of males preferred a single mode of information presentation. Among the female students preferred presentation were more varied as the previous studies had shown with 0% for A to 33.3% for K while in male the preferred presentations were more evenly distributed (except for 0% for V) with 4.2% for A, R and K. Furthermore, 45.8% of female and 87.5% of male respondents preferred multiple modes. In summary, a majority of male students preferred multimodal instruction, specifically, four modes (VARK), whereas a majority of female students preferred single-mode instruction with a preference toward K. Thus, it was concluded that male and female students significantly different learning styles [40] . Although female learners can use all of the sensory modes in learning, one mode is dominant and preferred. The study done by Breckler et al among premedical, predental and prescientist groups of students showed that more female had multimodal learning preferences than males. This result was different from the conclusion made from the previous studies in which females were supposed to be more preferred for unimodal as compared to males. When Breckler et al. try to investigate deep into the study samples by taking into account of intended carrier choices of sample subjects, the differences between the gender was actually due to differences in career choices [16] . Study done by Kumar among 208 third and fourth year medical students (104 males and 104 females) within the age ranging from 20 to 28 years from Mauritius showed that both males and females preferred multimodal learning. This modality preference was almost similar in both male (75%) and female (74%) students who preferred learning by utilizing all four sensory modalities (VARK) [35] .
Study done by Slater et al among the students of first year medical students of Wayne state university reported a preference for learning that utilizes multiple sensory modalities over unimodal learning for both male and female. Females were more diverse than the male population in choosing the preferences, encompassing a broader range of sensory modality combinations within their preference profiles. Of the six possible bimodal combinations, five were represented in the female student population (VR, VK, AR, AK, and RK), but only two were represented in the male population (VA and VK). Of the four possible trimodal combinations, all four were represented in the female student population, but only three were represented in the male population (VAR, VAK, and VRK). Furthermore, 40% of female multimodal learners reported a preference for using all four sensory modalities (VARK). In contrast to the male population, in which well over half (56.5%) of multimodal male learners reported using all four sensory modalities as their preference. The visual preference was common for both genders. Though these differences were noted, statistically no significant difference was found when compared between two genders [21] .
Study done by Nuzhat et al. among 146 (74 male) fourth year and fifth year medical students of Saudi Arabia found that The percentages of male and female students who preferred multimodal preference were (males 79.7% and females 65.3%) and unimodal styles of information presentation were (males 20.3% and females 34.7%). All the six possible bimodal combinations of learning styles were represented in the female student population but only five were represented in the male population. All the possible trimodal combinations were represented in the male and female student population. Furthermore 32.2% of male students were multimodal learners in contrast to only 10.63% of female students who reported using all four sensory modalities as their preference. There was significant gender difference in the percentages of students who preferred certain combinations of multimodal style of information presentation (p=0.043). but overall There was no significant gender difference in the percentages of students who preferred multimodal or unimodal styles of information presentation (p=0.16) [44] .
Correlation of learning style with academic performance
When instruction matched student's learning style preferences, students achieved higher scores than when mismatched [45, 46] . When intended career of students were correlated with the learning style of students most of the students who chose medicine as a future career were found to be multimodal learners than other intended career. Male premedical students were roughly twice as likely to have multimodal learning preferences than nonpremedical male students [16] . Study done among the 155 Turkish students found no statistically significant difference between first-semester grade point averages and learning styles (p>0.05) [24] . This finding was later justified by finding of the study done by Shenoy et al. among 200 junior Resident of India by correlating their academic grades with their preferred learning styles [32] . Absence of correlation between the learning style preferences and performances probably proved that no learning style was superior; learning in the preferred style only makes the learning easier and enjoyable. Study done by Turner et al. showed that there was no association between learning preference and the residents' anticipated career choice or level of training among the pediatric residents [31] . Similarly study done by B. Ramirez among three cohorts of second year medical students showed that there was no significant correlation between the score they got from multiple choice questions (MCQs) and their preferred learning style for both unimodal and multimodal presentation [25] .
On the other hand Study done by El Tantawi among postgraduate dental students showed that statistically significant difference was observed between students with single and multiple preferences since students with multiple preferences had a score about six points higher than that of students with single preferences (87.09±7.29 and 81.05±9.11, respectively). Statistically significant differences were observed between students with and without different learning preferences (visual, aural, read-write, and kinesthetic), in which students who had a specific learning preference had significantly higher scores than students who did not (P=0.02, 0.006, 0.04, and 0.03, respectively). Regression analysis showed that Aural preference was one of the predictors predicting final exam score along with other variables (bachelor's degree score and quiz score) [33] . Study done by Marcy V among first year Physical Assistant students showed that after the intervention of VARK, it could increase the student's learning. But the obvious limitation of the study was very less sample size and the observation of such benefit was on the basis of feedback from the students [6] . Study of Nuzhat et al. showed that multimodal learners were found to be achieved higher grade as compared to unimodal learners for both male and female [44] . Similar studies relating course scores with sensory modalities have found either no relation [24] , or that unimodal students have achieved comparatively lower scores than multimodal students [33] , so the effect of learning style preferences on academic performance needs further investigation.
